There is ample evidence that many investigations sent from the accident and emergency department are inappropriate, thus aVecting the quality of patient care. A study was designed to address this issue in the emergency department of a tertiary care hospital of a large city. A prospective cross-sectional study was carried out during the 3-month period 1 December 1996 to 28 February 1997. A set of guidelines was used to assess the appropriateness of diVerent blood tests for the initial assessment of the patients presenting with common clinical conditions, although any investigation could be done if considered important for patient management. All other blood tests were considered inappropriate. A total of 6401 patients were seen in the emergency department and 14 300 blood tests were done on 3529 patients with diagnoses covered by the guidelines. Of these 62.2% were found to be inappropriate. Of the total 22 655 investigations done on all the 6401 patients seen, only 3.8% influenced the diagnosis, 3.0% influenced patient care in the emergency department, and 4.0% influenced the decision to admit or not. Amylase and arterial blood gases were found to be the most appropriate investigations. Analysis of reasons for unnecessary use of emergency tests suggested that improving supervision, decreasing the utilization of the emergency department as a phlebotomy service for the hospital, and abolition of routine blood tests would help to improve patient care.
With advances in the scope and accuracy of laboratory investigations, the importance of misuse of these tests has also been felt. Evidence suggests that many investigations requested from the accident and emergency department are inappropriate. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] This practice has led to decreased utilization of the basic skills of history taking and physical examination. It aVects the quality of patient care as 'quality' is meeting the needs and expectations of those whom we serve, most eYciently, with a minimum of waste. The most stringent criterion for appropriateness is "Did the test make any diVerence to the management of the patient?". 1 Inappropriate uses of laboratory services impose a burden not only on the patient but also on the healthcare system as a whole. Standards of care have been promul- [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Data are lacking on this issue from our part of the world, and a study in the Emergency Room (ER) of our hospital, a tertiary care centre catering for the population of a large city in a developing country, was conducted to address this problem.
Guideline for the use of blood tests in the ER for initial assessment of patients

Methods
The Aga Khan University Hospital Karachi is a tertiary care referral centre. The Emergency Department of the hospital has an average of 35 000 patient visits a year. A prospective cross-sectional study was designed to assess the use of laboratory investigations for patients seen in the ER. During the period 1 December 1996 to 28 February 1997, all patients above the age of 14 years (the cut-oV point used in the hospital for pediatric patients) were included in the study. Guidelines were used as a tool to determine the appropriateness of investigations, as used in other studies. 1 2 A Guideline was written (adapted from the study done by Pennycook 2 ), which outlined the appropriate tests required for the initial assessment of patients with the most common clinical conditions seen in the ER, although it was permitted to do any test if important for patient management. The Guideline (box 1) was discussed with the ER physicians, who remained the same during the period of the study. Any other investigation for the listed common clinical conditions was considered inappropriate. A questionnaire, designed to address the hypothesis that most investigations carried out in an emergency department for the initial assessment of patient are inappropriate and do not aVect patient care, (box 2) was completed by the primary physician responsible for the patient's care in the ER. The data were entered in SPSS for Windows version 7.5 and Microsoft Excel version 97, and analysed.
Results
During the period 1 December 1996 to 28 February 1997, 6401 patients were seen in the emergency department. Out of these, 4006 were sent home, 2317 were admitted, and 78 died. The total numbers of female patients were 2944 (46%). The patient population was divided into two groups, Medicine and allied (table 1) and Surgery and allied (table 2) . Table  3 lists the investigations done and the appropriateness of these tests for diagnosis according to the guidelines. Figure 1 is a representation of the results of table 3.
Information recorded each time a blood test was requested
DIAGNOSIS AND INVESTIGATIONS
In total, 14 300 investigations were done on the 3529 patients with one of the clinical conditions covered by the guidelines. Of these, only 37.8% were appropriate. Ischaemic heart disease was the most common clinical problem seen in the ER. The highest number of inappropriate investigations was associated with acute asthma and chronic obstructive pulmonary disease. Ischaemic chest pain, upper and lower gastrointestinal bleed, poly trauma and single trauma had more than 75% inappropriate investigations. Diabetic keto-acidosis was the diagnosis with the highest number of appropriate investigations. Hyperosmolar non-ketotic coma, gastro-enteritis, hypoglycaemia and drug overdose had more than 75% of appropriate investigations. Table 4 presents the usefulness of diVerent investigations done on all the patients seen in the ER. These results are presented schematically in figure 2.
Total investigations done
In total, 22 655 investigations were done. The most common investigation was serum electrolytes, which influenced the diagnosis in only 2.7% of cases and influenced the management of only 2.6% of patients in the ER.
Investigations that influenced diagnosis
Amylase (53.0%) was found to be most helpful investigation while clotting studies, blood cross-match and cardiac enzymes (0% each) were not helpful in influencing the diagnosis. With the exception of arterial blood gases (18.8%), all other investigations were helpful in less than 10% of patients.
Investigations that changed patient care
The results were similar to those that influenced diagnosis except that arterial blood gases were as useful as amylase estimations (53.0%).
Investigations that influenced the decision to admit
The results were similar to those that influenced diagnosis except that cardiac enzymes helped in making a decision to admit 19.6% of patients.
Discussion
These results show that 62.2% of the 14 300 investigations done on 3529 patients seen in the ER with one of the diagnoses covered by the Guidelines were inappropriate for the ini- tial assessment of the patient. This is in concordance with the literature. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Of the total 22 655 investigations done on all the 6401 patients seen in the ER, only 3.8% influenced diagnosis, 3.0% influenced patient care in the ER and 4.0% influenced the decision to admit or not. This is much lower than the results seen in other studies. 2 3 This may be due to the in-patient clinical setting of the other studies. Sandler 2 in his study has concluded that less than a third of the investigations done helped in the diagnosis while a third helped in the treatment of patients. Pennycook 2 and Fowkes and co-workers 3 found similar results in their studies. Our results confirmed previous reports which showed amylase and arterial blood gases to be the most useful investigations performed, while the most inappropriate investigation was cardiac enzymes in ischaemic chest pain. 2 4 The evaluation of the patient with suspected acute myocardial infarction (AMI) remains one of the greatest challenges to ER physicians. Several studies have reported that 1.9-8% of AMI patients presenting with atypical symptoms may be discharged from the ER. 12 It is unusual for these patients to be discharged with a diagnosis of ischaemic chest pain. As a result, there is much interest in developing a rapid diagnostic tests that can identify AMI patients in the ER. Studies have documented the utility of creatine kinase (CK)-MB, myoglobin or troponin-T levels in the diagnosis of AMI within 2-3 hours of presentation. 13 14 CK-MB has a sensitivity of 90% 3 hours after presentation but is only 50% sensitive when measured at the time of presentation, as it rises to twice the normal level 6 hours post infarction and peaks at about 24 hours. Myoglobin is released more rapidly during AMI. Serum myoglobin levels reach twice normal values within 2 hours and peak within 4 hours post infarction. The measurement of cardiac-specific contractile protein troponin T is superior to CK-MB for the detection of minor myocardial injury. In many patients presenting with chest pain, these cardiac markers are measured in the early hours after the onset of symptoms, not primarily to detect AMI but rather to exclude it.
The large number of investigations found to be inappropriate could be due to a number of diVerent reasons. It may be that the Guidelines were not followed, despite adequate supervision of the ER physicians. The Guidelines were not rigid and, if indicated for the patient, investigations other than those specified were allowed. Such investigations were then entered into the questionnaire as the tests that influenced the treatment of the patient, and hence were analysed as appropriate. The reason for inappropriate investigations could be the ER physicians themselves, but we believe that most of the time it is due to the fact that the ER is utilized as phlebotomy service for the rest of the hospital, as the turnaround time for the results of investigations is less for the ER. These investigations may be considered necessary by an admitting resident or consultant, but not in the initial assessment of patients, as discussed in literature. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Many of the investigations done in the ER may be more useful in the patient's care as an in-patient or on follow-up. Such investigations should be done in the in-patient facility to decrease the workload on the ER. Analysis of reasons for unnecessary use of emergency tests suggested that improving supervision, decreasing the utilization of the ER as a phlebotomy service for the hospital, and abolition of routine blood tests would help in improving patient care.
The result of the audit has led to a change in departmental practice. Supervision has been increased and agreement has been reached with other departments to abolish 'routine blood tests'. Tests not included in the Guidelines are directed to the responsible ER physician. There has been a reduction of about 50% of investigations over the past 9 months with no adverse eVect on patient care and no negative feedback from in-patient specialties. A further need to assess the importance of radiological procedures for patients seen in the ER has been identified and research work to address the issue is in progress.
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